Identification of glutathione-methacrylates adducts in gingival fibroblasts and erythrocytes by HPLC-MS and capillary electrophoresis.
Methacrylic monomers are released, from dental composite resins, either into the oral cavity or in pulpal tissues, where they can cause local or systemic adverse effects. The mechanisms of these effects are not well understood, probably because such molecules can act at different levels also inducing a depletion of intracellular glutathione (GSH). GSH can detoxify methacrylates by conjugating their α,β-unsaturated carbon-carbon moiety to the thiol group, with the catalysis of glutathione S-transferases (GST). This reaction determines a GSH cellular depletion and belongs to the metabolism of α,β-unsaturated esters, protecting the body against the toxic effects of electrophiles. On the basis of the above considerations, this work aim is to set up a method for the detection of the adducts formed by methacrylic monomers with GSH in cells using HPLC coupled to mass spectrometry (HPLC-MS) and micellar electrokinetic capillary chromatography (MECK) techniques. Adducts of glutathione with triethylene glycol dimethacrylate (TEGDMA) and hydroxyethyl methacrylate (HEMA) were incontrovertibly identified by HPLC-MS and MECK in human gingival fibroblasts and erythrocytes, both outside and inside cells. Molecular docking simulations of HEMA and TEGDMA in the experimental structure of glutathione S-transferase, are also reported to rationalize the effectiveness of such enzyme in the catalysis of the above described reaction. The setup of a method for the identification of GSH-methacrylate adducts allows to determine when the metabolic pathway involving such compounds is employed by cells for the detoxification of monomers leached from composite resins.